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FIG. 1G

FIG. 2A
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FIG. 2B
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FIG. 4
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1
FLEXIBLE BAG

FIELD OF THE INVENTION

The present invention relates to a flexible bag and a >
method of filling a flexible bag with fluid.

BACKGROUND OF THE INVENTION

Flexible bags are used for holding liquids of different 10
types, for example 1n the bioprocessing and food 1ndustries.
Often they are provided in or coupled with a supporting
container.

When filling an empty, collapsed, flexible bag there may
be problems with parts of the bag not being filled because of 15
interference by other parts of the bag. This can happen due
to Iriction between bag surfaces and between the bag surface

and a supporting container. This can prevent full expansion

of the bag.
20

SUMMARY OF THE INVENTION

One object of the invention 1s to provide a method for
filling a flexible bag with a fluid without the need for manual
interaction. 25

A further object of the invention 1s to provide a flexible
bag that can be completely filled without manual interaction

This 1s achieved by a flexible bag which 1s collapsed when
empty, wherein at least one fastening means 1s provided on
a surface of the flexible bag such that at least two upper parts 30
of the flexible bag can be held together by this at least one
fasteming means during a first part of filling of the flexible
bag, whereby the fastening means 1s designed to release
when the bag 1s filled to a certain amount such that the two
upper parts being held together by the fastening means will 35
lose contact.

This 1s also achieved by a method for filling a flexible bag
which 1s collapsed when empty, said method comprising the
steps of:

connecting two upper parts of the flexible bag by using at 40
least one fastening means provided on a surface of the
flexible bag;

filling the flexible bag such that a bottom part of the bag
1s filled first and then, when a certain amount of the bottom
part has been filled the connection between the two upper 45
parts 1s automatically released and the upper parts are filled.

Hereby the bottom part of the bag will be filled first and
then when the fastening means has been released the upper
parts of the bag will be filled. The releasing of the fastening,
means 1s automatic and therefore no manual interaction 1s 50
needed during filling. When the bottom parts are filled first
there 1s no risk for interference from the upper parts which
could prevent the filling of the bottom parts. Hereby the bag
will be completely filled.

In one embodiment of the invention at least one pair of 55
mating fastening means 1s provided on a surface of the
flexible bag such that at least two upper parts of the flexible
bag can be held together by this at least one pair of mating
fastening means.

In one embodiment of the invention the flexible bag 1s a 60
cuboid.

In one embodiment of the mvention said flexible bag 1s
composed of four sheets sealed together on two opposite
sides of the cuboid and 1n empty stage the flexible bag 1s
folded together showing two top wings and two bottom 65
wings whereby the two top wings are fastened to each other
with the fastening means before filling of the flexible bag.

2

In one embodiment of the invention the fastening means
are hook and loop fasteners, tape, adhesives or male/female
coupling devices.

In one embodiment of the mvention the method further

comprises the step of providing the flexible bag inside a
supporting container before the filling 1s started.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a 1s a schematic drawing of a flexible bag according,
to one embodiment of the invention.

FIG. 15 1s a schematic drawing of a top or bottom sheet
of the tlexible bag shown in FIG. 1a.

FIG. 1c¢ 1s a schematic drawing of a side sheet of the
flexible bag shown 1n FIG. 1a.

FIG. 14 1s a schematic drawing of the same flexible bag
as 1n FIG. 1a 1 empty, collapsed position.

FIG. 1e 1s a schematic drawing of the same flexible bag
as 1 FIG. 1a i empty, collapsed position where two upper
parts have been fastened to each other by the fasteming
means.

FIG. 1f shows another embodiment of the invention
where only one pair of mating fastening means 1s provided
on a surtace of the bag.

FIG. 1g shows another embodiment of the invention
where only one piece of fastening means 1s provided on a
surface of the bag.

FIG. 2a 1s a schematic drawing of a flexible bag according
to another embodiment of the invention.

FIG. 2b 1s a schematic drawing of a flexible bag according
to another embodiment of the invention.

FIG. 3 1s a schematic drawing of a flexible bag according,
to another embodiment of the invention.

FIG. 4 1s a schematic drawing of a flexible bag according
to another embodiment of the invention.

FIG. 5 1s a schematic drawing of a supporting container
in which any one of the previously shown flexible bags
could be provided.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

The present invention relates to a flexible bag which 1s
collapsed when empty. At least one fastening means 1is
provided on a surface of the flexible bag such that at least
two upper parts of the flexible bag can be held together by
this at least one fastening means during a first part of filling
of the flexible bag. The fastening means 1s designed to
release when the bag 1s filled to a certain amount such that
the two upper parts being held together by the fastening
means will lose contact.

FIG. 1a 1s a schematic drawing of a tlexible bag according,
to one embodiment of the invention. This bag 1s shown to be
close to a cube but all the sides do not need to be of the same
s1ize. Therefore this example bag 1s called a cuboid. In this
embodiment of the invention the flexible bag 1s made up
from four sheets that are sealed together on two opposite
sealing sides 5,7 of the cuboid. A top sheet 11 and a bottom
sheet 13 have the same dimensions and have each eight
sealing edges 15. The bag also contains an opening 12.
These openings are well-known 1n the art and are used to fill
bags of this type from a number of diflerent positions on the
bag, including, but not limited to, from the top of the bag.
The shape of the top and bottom sheets before sealing into
the cuboid 1s shown 1n FIG. 1b5. The top and bottom sheets
have the shape of a middle part 17 being a rectangle and two
opposing 1dentical side parts 19 being each a trapezoid. This
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middle part 17 and the two side parts 19 are provided
together as one continuous piece of film making up the top
and bottom sheets 11, 13. Two side sheets 27, 29 (shown 1n
FIG. 1¢) also have the same dimensions but not the same as
the top and bottom sheets 11, 13. The side sheets have only
s1x sealing edges 31 each. Before sealing, when lying flat the

side sheets 27, 29 have the shape of a middle part 33 being
a rectangle and two opposing 1dentical side parts 35 each
being a triangle pointing away from the middle part. Hereby
the two sealing sides 5,7 are composed of the trapezoidal
and triangular side parts (19, 35) of the four diflerent sheets
11, 13, 27, 29.

Fastening means are according to the invention provided
on a surface of the flexible bag such that at least two upper
parts of the flexible bag can be held together. In this
embodiment two pair of mating fastening means 41a,b,
42a,b are shown on a top surface of the tlexible bag. The top
surface 1s here the middle part 17 of the top sheet 11. The
fastening means are provided close to the sealing edges. In
this example two pairs of mating fastening means, such as
hook and loop fasteners or male/female coupling devices,
are shown. Of course 1t 1s possible to have another number
of fastening means provided, such as only one pair of
fasteming means 41a,b 1n the middle, shown in FIG. 1f. Also
more than two fasteming means are possible 1f needed.
Another alternative would be to only provide fastening
means on one side of the top sheet. In such a case the
fastening means could be a tape or an adhesive which will
mate with an optional surface to which it will be mated. This
1s shown in the embodiment of FIG. 1g. One fastening
means 43 1s shown here provided to one side of an upper part
of the tlexible bag but the number can of course be varied.

FIG. 1d 1s a schematic drawing of the same flexible bag
as 1 FIG. 1a in empty and collapsed position. In this
collapsed, folded up position two bottom wings 51 a,b and
two top wings 33 a,b are formed. When filling such a bag
from the top, for example, via the opening 12, there might
be a problem that the two top wings are filled up betfore the
bottom wings resulting in incomplete filling of the bag.

FIG. 1e 1s a schematic drawing of the same flexible bag
as 1n FIG. 1a 1n empty and collapsed position where two
upper parts have been fastened to each other by the fastening
means. In this view it can be seen that the fastenming means
d1a,b, 42a,b are mated and hold the two top wings (upper
parts) 33a,b together. Hereby there 1s no risk that the two top
wings will be filled up betfore the two bottom wings 51a,b
during filling of the flexible bag.

The fastening means 41a,b, 42a,b are designed such that
they will be released from each other (or 11 tape or adhesive
1s used from the attached surface) when the bag has been
filled to a certain amount such that the two upper parts being
held together by the fastening means will lose contact. The
force on the fastening means will increase during filling and
the fastening means should be designed to release when the
bottom wings Sla,b have been filled to a certain amount
such that there 1s no risk for interference from the top wings
53a,b.

FIG. 2a 1s a schematic view of another embodiment of a
flexible bag according to the invention. The only difference
from the embodiment shown 1n FIGS. 1a-1g 1s the orienta-
tion, 1.. what 1s called the top and bottom sheet and what 1s
called the side sheets. The side sheets as defined 1n FIG.
1a-1g are here top and bottom sheet and the fastening means
are provided on one of them.

FIG. 2b shows an alternative of FIGS. 1a-1g where the
sealing sides 5,7 according to the defimitions 1n FIG. 1a-1g
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are provided as top and bottom side. Hereby the fastening
means are provided on a sealing side.
FIG. 3 shows another type of flexible bag where the
invention could be provided. This 1s a cylindrical flexible
bag. Fastening means are provided on a top surface.
FIG. 4 shows another design of a cuboid flexible bag
which 1s composed of six i1dentical sheets instead of four
sheets. The fastening means according to the invention could
be provided on an upper side of such a tlexible bag.
FIG. 5 1s a schematic drawing of a supporting container
51 1n which any one of the previously shown flexible bags
could be provided it a support 1s needed. The supporting
container 51 1s more rigid than the flexible bag. Without a
supporting container there 1s a risk that the mass of the tfluid
inside the flexible bag could tear the bag apart. If a support-
ing container 1s used the flexible bag 1s provided inside the
supporting container 51 before the filling 1s started.
While the particular embodiment of the present invention
has been shown and described, 1t will be apparent to those
skilled 1n the art that changes and modifications may be
made without departing from the teachings of the invention.
The matter set forth in the foregoing description and accom-
panying drawings 1s oflered by way of illustration only and
not as a limitation. The actual scope of the mmvention 1s
intended to be defined in the following claims when viewed
in their proper perspective based on the prior art.
What 1s claimed 1s:
1. A flexible bioprocessing bag, comprising;
four sheets forming a cuboid having an upper portion and
a lower portion and an opening configured for filling
cach sheet having a left section, a middle section, and
a right section with the middle sections of the four
sheets forming the top, the bottom, the left and the right
side of the cuboid, the left end sections of the four
sheets forming the front side of the cuboid, and the
right end sections of the four sheets forming the back
side of the cuboid;
at least one fastening means provided on an upper surface
of the upper portion; wherein 1n an empty state, the
upper portion forms two upper folds, wherein the
fastening means comprises at least one of hook and
loop fasteners, tape, adhesives, and male/female cou-
pling devices;
wherein the upper folds are held together and away from
the lower portion by the fastening means; and

wherein the fastening means 1s configured to unfasten as
the lower portion 1s being {filled to release the upper
folds.

2. The flexible bioprocessing bag of claim 1, wherein the
fastening means comprises at least one pair of coupling
fasteners that are provided on the upper surface such that
two upper portions of the tlexible bag can be held together
by the at least one pair of coupling fasteners.

3. The flexible bioprocessing bag of claim 1, wherein the
middle sections of the four sheets are rectangular.

4. The tlexible processing bag of claim 1, wherein the
middle sections of the four sheets are square.

5. The flexible bioprocessing bag of claim 1, wherein the
fastening means comprises hook and loop fasteners.

6. A method of filling a flexible bioprocessing bag that
comprises

four sheets forming a cuboid having an upper portion and

a lower portion and an opening configured for filling,
cach sheet having a left section, a middle section, and
a right section with the middle sections of the four
sheets forming the top, the bottom, the left and the right
side of the cuboid, the left end sections of the four
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sheets forming the front side of the cuboid, and the
right end sections of the four sheets forming the back
side of the cuboid;

at least one fastener provided on an upper surface of the
upper portion, wherein the fastener comprises at least
one of hook and loop fasteners, tape, adhesives, and
male/female coupling devices; wherein 1 an empty
state, the upper portion forms two upper folds, the
method comprising the steps of:

fastening two upper folds together using the at least one

fastener; wherein the fastening 1s characterized by

holding the bag upper folds together and away from the

lower portion of the bag in the empty state; and

b) filling the bag through the opening such that as the
lower portion of the bag fills, the held together fastener
unfastens to release the bag upper folds to fill up the
upper portion.

7. The method of claim 6, further comprising a step of

providing the flexible bioprocessing bag inside of a support-
ing container before filling the bag through the opening.

8. The method of claim 6, wherein the fastener comprises
at least one pair of coupling fasteners that are provided on
the upper surface such that two upper portions of the tlexible
bag can be held together by the at least one pair of coupling,
fasteners.

9. The method of claim 6, wherein two pair of coupling
fasteners are provided on the upper surface such that two
upper portions of the flexible bag can be held together by the
two pair of coupling fasteners.

10. The method of claim 6, wherein the fastener com-
prises hook and loop fasteners.

11. A flexible bioprocessing bag, comprising:

four sheets forming a cuboid, wherein each sheet has a left

section, a middle section, and a right section with the

10

15

20

25

30

6

middle sections of the four sheets forming the top, the
bottom, the left and the right side of the cuboid, the left
end sections of the four sheets forming the front side of
the cuboid, and the right end sections of the four sheets
forming the back side of the cuboid and wherein the
cuboid has an upper portion and a lower portion and an
opening configured for filling;

two pairs of coupling fasteners provided on the top side of
the upper portion; wherein in an empty state, the bag 1s
folded together with the upper portion forming two
upper folds;

wherein the upper folds are held together and away from
the lower portion by the fasteners;

wherein the fasteners are configured to unfasten as the
lower portion 1s being filled to release the upper folds,
and

wherein the fasteners comprise at least one of hook and
loop fasteners, tape, adhesives, and male/female cou-
pling devices.

12. The flexible processing bag of claim 11, wherein the

middle sections of the four sheets are square or rectangular.

13. Amethod of forming the flexible bioprocessing bag of

claim 11, the method comprising the steps of:

a) lastening two upper folds together using the two pairs
of coupling fasteners;

b) providing the flexible bioprocessing bag inside of a
supporting container before filling the bag through the
opening, and

¢) filling the bag through the opening such that as the
lower portion of the bag fills, the held together fasteners
unfasten to release the bag upper folds to fill up the
upper portion.
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